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Lampiran 1. Hasil analisis kristalinitas akasia dari aplikasi origin 
Tabel 1. Analisis kristalinitas dari aplikasi origin 

Integral 
Result of 

Integral 
Result of  

Integral 
Result of  

Integral 
Result of  

Integral 
Result of  

Integral 
Result of  

Integral 
Result of  

Integral 
Result 
of  

Integral 
Result of  

Index Area AreaIntgP(%) Row Index Beginning X Ending X FWHM Center Height 

1 333.204 4.941 206 13.18 14.28 1.08 14.12 332.190 
2 157.337 2.333 228 14.28 14.74 0.44 14.56 356.516 
3 208.283 3.088 25 0 14.74 15.34 0.58 15 352.174 
4 175.275 2.599 284 15.34 15.84 0.48 15.68 354.900 
5 301.588 4.472 307 15.84 16.72 0.86 16.14 362.559 
6 330.303 4.898 342 16.72 17.88 1.14 16.84 327.255 
7 96.196 1.426 402 17.88 18.26 0.36 18.04 265.075 
8 239.120 3.546 499 19.22 20.1 0.86 19.98 305.579 
9 1991.865 29.538 617 20.1 26.88 3.776969 22.34 517.295 
10 70.171 1.041 1391 37.5 38.24 0.384689 37.82 157.536 
11 318.01 4.715 1704 42.64 44.86 0.258651 44.08 834.239 
12 220.479 3.269 2721 63.66 64.88 0.291637 64.42 661.572 
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Tabel 2. Luas difraktogram kayu akasia 

Index Area 
AreaIntg
P(%) 

Row 
Inde
x 

Begin
ning X 

Endin
g X 

FW
HM 

Cente
r 

Height 

1 
6725.5
43 

99.74 1704 10.1 64.96 0.25 44.08 834.23 

  

Dari analisis menggunakan sohfware origin diketahui fraksi luas kristal (Icr) yaitu 

4441.838 dan luas difraktogram yaitu 6725.543. Perhitungan penentuan drajat 

kristalin dan amorf yaitu sebagai berikut: 

Drajat kristalin : 

𝐾𝑟𝑖𝑠𝑡𝑎𝑙𝑖𝑛 % =
𝐼𝑐𝑟

𝐼𝑐𝑟 + 𝐼𝑎
× 100% 

𝐾𝑟𝑖𝑠𝑡𝑎𝑙𝑖𝑛 % =
4441.83829

6725.543563
× 100% 

𝐾𝑟𝑖𝑠𝑡𝑎𝑙𝑖𝑛 % = 0,6604430182322 × 100% 

𝐾𝑟𝑖𝑠𝑡𝑎𝑙𝑖𝑛 % = 66,044301823222% 

Drajat amorf : 

𝑓𝑟𝑎𝑘𝑠𝑖 𝑙𝑢𝑎𝑠 𝑎𝑚𝑜𝑟𝑓 (𝐼𝑎) = 𝑑𝑖𝑓𝑟𝑎𝑘𝑡𝑜𝑔𝑟𝑎𝑚 − 𝑓𝑟𝑎𝑘𝑠𝑖 𝑙𝑢𝑎𝑠 𝑘𝑟𝑖𝑠𝑡𝑎𝑙 (𝐼𝑐𝑟) 

𝑓𝑟𝑎𝑘𝑠𝑖 𝑙𝑢𝑎𝑠 𝑎𝑚𝑜𝑟𝑓 (𝐼𝑎) = 6725.543563 − 4441.83829 

𝑓𝑟𝑎𝑘𝑠𝑖 𝑙𝑢𝑎𝑠 𝑎𝑚𝑜𝑟𝑓 (𝐼𝑎) = 2283.705273 

𝑎𝑚𝑜𝑟𝑓% =
𝐼𝑎

𝐼𝑐𝑟 + 𝐼𝑎
× 100% 

𝑎𝑚𝑜𝑟𝑓 % =
2283.705273

6725.543563
× 100% 

𝑎𝑚𝑜𝑟𝑓% = 0,3395569817677 × 100% 

𝑎𝑚𝑜𝑟𝑓 % = 33.955698176777 %
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Lampiran 2. Hasil analisis kristalinitas material tongkol jagung dari aplikasi origin 
Tabel 3. Analisis kristalinitas dari aplikasi origin 

Integral 
Result  

Integral 
Result  

Integral 
Result 

Integral 
Result  

Integral 
Result  

Integral 
Result  

Integral 
Result  

Integral 
Result 

Integral 
Result 

Index Area AreaIntgP(%) Row Index Beginning X Ending X FWHM Center Height 

1 94.068 1.956 215 14 14.48 0.46 14.3 207.226 
2 91.006 1.892 272 15.26 15.68 0.4 15.44 223.385 
3 88.68 1.843 310 16.04 16.46 0.4 16.2 214.557 
4 74.97 1.558 367 17.18 17.56 0.36 17.34 203.563 
5 138.77 2.885 519 19.96 20.54 0.56 20.38 257.103 
6 131.121 2.726 553 20.82 21.3 0.46 21.06 288.173 
7 580.129 12.062 584 21.44 24.12 2.470 21.68 294.92 
8 63.8209 1.327 1392 37.46 38.26 0.353 37.84 141.318 
9 288.5 5.998 1705 43.14 44.66 0.244 44.1 933.252 
10 203.596 4.233 2723 63.86 64.88 0.297 64.46 615.091 
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Tabel 4. Luas difraktogram tongkol jagung 

Ind
ex 

Area 
AreaIn
tgP(%) 

Row 
Index 

Beginn
ing X 

Ending 
X 

FWHM Center Height 

1 
4780
.477 

99.401 1705 10.24 64.98 0.244 44.1 933.25 

 
Dan diketahui fraksi luas kristal (Icr) tongkol jagung yaitu 1754.672624 dan luas 

difraktogram tongkol jagung yaitu 4780.477933. Perhitungan penentuan drajat 

kristalin dan amorf yaitu sebagai berikut : 

Drajat kristalin : 

𝐾𝑟𝑖𝑠𝑡𝑎𝑙𝑖𝑛 % =
𝐼𝑐𝑟

𝐼𝑐𝑟 + 𝐼𝑎
× 100% 

𝐾𝑟𝑖𝑠𝑡𝑎𝑙𝑖𝑛 % =
1754.672624

4780.477933
× 100% 

𝐾𝑟𝑖𝑠𝑡𝑎𝑙𝑖𝑛 % = 0.3670496233 × 100% 

𝐾𝑟𝑖𝑠𝑡𝑎𝑙𝑖𝑛 % = 36.70496233% 

Drajat amorf : 

𝑓𝑟𝑎𝑘𝑠𝑖 𝑙𝑢𝑎𝑠 𝑎𝑚𝑜𝑟𝑓 (𝐼𝑎) = 𝑑𝑖𝑓𝑟𝑎𝑘𝑡𝑜𝑔𝑟𝑎𝑚 − 𝑓𝑟𝑎𝑘𝑠𝑖 𝑙𝑢𝑎𝑠 𝑘𝑟𝑖𝑠𝑡𝑎𝑙 (𝐼𝑐𝑟) 

𝑓𝑟𝑎𝑘𝑠𝑖 𝑙𝑢𝑎𝑠 𝑎𝑚𝑜𝑟𝑓 (𝐼𝑎) = 4780.477933 − 1754.672624 

𝑓𝑟𝑎𝑘𝑠𝑖 𝑙𝑢𝑎𝑠 𝑎𝑚𝑜𝑟𝑓 (𝐼𝑎) = 3025.805308 

𝑎𝑚𝑜𝑟𝑓% =
𝐼𝑎

𝐼𝑐𝑟 + 𝐼𝑎
× 100% 

𝑎𝑚𝑜𝑟𝑓 % =
3025.805308

4780.477933
× 100% 

𝑎𝑚𝑜𝑟𝑓% = 0,6329503767 × 100% 

𝑎𝑚𝑜𝑟𝑓 % = 63.29503767 % 
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Lampiran 3. Analisis ukuran kristal (d) nm menggunakan sohfware origin 
Tabel 5. Ukuran  panjang kristal akasia 

2 theta(deg) d(A) 
Ukuran kristal (d) 
nm 

Ukuran rata-rata 

44.077 0.248 34.49 35.379 
37.828 0.231 36.269  

 
Tabel 6. Ukuran panjang kristal tingkol jagung 

2 theta(deg) d(A) 
Ukuran kristal (d) 
nm 

Ukuran rata-rata 

37.845 0.422 19.886 31.243 
37.844 0.197 42.599  

 
abel 7. Ukuran  lebar  kristal akasia 

2 theta(deg) d(A) 
Ukuran kristal (d) 
nm 

Ukuran rata-rata 

22.035 3.399 2.380 2.266 
22.271 2.465 3.284  
21.253 7.125 1.134  

 
Tabel 8 Ukuran lebar kristal tingkol jagung 

2 theta(deg) d(A) 
Ukuran kristal (d) 
nm 

Ukuran rata-rata 

21.179 2.088 3.869 2.103 
22.199 27.623 0.293  
22.199 22.034 0.367  
22.199 2.084 3.884  
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Lampiran 4. Data laju biodegradasi bioplastik 

Tabel 9. Pengukuran 100% akasia 

Ulangan Berat awal 
Pengukuran berat Biodegradasi% Laju biodegradasi%/Hari 

Rata-rata 
5 10 18 5 10 18 5 10 18 

U1 0,2123 0,209 0,205 0,200 1,507 3,097 5,035 0,301 0,310 0,280 0,297 

U2 0,2744 0,272 0,268 0,263 1,057 2,032 4,191 0,211 0,203 0,233 0,216 

U3 0,3960 0,393 0,390 0,384 0,657 1,515 3,030 0,131 0,152 0,168 0,150 

Rata- rata 0,22105783 

Tabel 10. Pengukuran 100% tongkol jagung 

Ulangan Berat awal 
Pengukuran berat Biodegradai % Laju biodegradasi%/Hari 

Rata-rata 
5 10 18 5 10 18 5 10 18 

U1 0,4683 0,434  0,428  0,386  7,431  8,627  11,51  1,486  0,863  0,639  0,996  
U2 0,3310 0,295  0,241   10,75  12,34   2,151  1,234   1,693  
U3 0,3794 0,361  0,360  0,339  6,982  9,113  10,47  1,396  0,911  0,582  0,963  
Rata – rata  1,21727356 

Tabel 11. Pengukuran 50% akasia : 50% tongkol jagung 

Ulangan Berat awal 
Pengukuran berat Biodegradasi% Laju biodegradasi%/Hari 

Rata-rata 
5 10 18 5 10 18 5 10 18 

U1 0,1840 0,175  0,165   4,054  7,543   0,811  0,754   0,783  
U2 0,2154 0,207  0,193  0,176  4,085  6,585  8,338  0,817  0,658  0,463  0,646  
U3 0,4361 0,425  0,416  0,394  2,476  4,655  9,631  0,495  0,465  0,535  0,499  
Rata - rata 0,64249573 

 

Tabel 12. Pengukuran 75% akasia : 25% tongkol jagung 

Ulangan Berat awal 
Pengukuran berat Biodegradasi% Laju biodegradasi%/Hari 

Rata-rata 
5 10 18 5 10 18 5 10 18 
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U1 0,3998 0,395  0,389  0,381  1,276  2,701  4,727  0,255  0,270  0,263  0,263  
U2 0,6068 0,599  0,590  0,572  1,269  2,752  5,686  0,254  0,275  0,316  0,282  
U3 0,3710 0,357  0,350  0,348  3,666  5,580  6,226  0,733  0,558  0,346  0,546  
Rata - rata 0,36330892 

Tabel 13. Pengukuran 25% akasia : 75% tongkol jagung 

Ulangan Berat awal 
Pengukuran berat Biodegradasi% Laju biodegradasi %/Hari 

Rata-rata 
5 10 18 5 10 18 5 10 18 

U1 0,3193 0,31  0,29  0,27  3,85  8,24  13,94  0,77  0,82  0,77  0,79  
U2 0,3928 0,38  0,38  0,36  3,95  4,30  9,37  0,79  0,43  0,52  0,58  
U3 0,6799 0,66  0,65  0,63  4,29  3,71  7,78  0,86  0,37  0,43  0,55  
Rata - rata 0,64127973 
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Lampiran 5. Analisis data Ral (anova) dan BNJ laju biodegradasi  

Perlakuan 
ulangan 

Total 
rata-
rata 

SD 
U1 U2 U3 

P1 0,297  0,216  0,150  0,663  0,221  0,073  
P2 0,996  1,693  0,963  3,652  1,217  0,412  
P3 0,783  0,646  0,499  1,927  0,642  0,142  
P4 0,263  0,282  0,546  1,090  0,363  0,158  
P5 0,789  0,580  0,554  1,924  0,641  0,129  

Gran total    9,256  0,617   

Faktor Koreksi = 5,711874  

Tabel Anova 

SK DB JK KT Fhit 
F.tab 

ket. 
0.05 0.01 

Perlakuan 4 1,748  0,437  9,221  3,478  5,994  ** 

Galat 10 0,474  0,047      

Total 14 2,222       

 

Uji BNJ 

AD  = 0.072566 

BNJ Tabel = 4.65 

BNJ Hitung = 0.3374  

perlakuan rata-rata notasi 

P2 1,217  a 

P3 0,642  b 

P5 0,641  b 

P4 0,363  b 

P1 0,221  c 
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Lampiraan 6. Rata-rata laju biodegradasi dan waktu bioplastik terurai 

Perlakuan Nilai %/hari 
Waktu terurai 

hari bulan tahun 

P1 0,221 452,370 15,079 1,257 

P2 1,217 82,151 2,738 0,228 

P3 0,642 155,643 5,188 0,432 

P4 0,363 275,248 9,175 0,765 

P5 0,641 155,938 5,198 0,433 
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